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Background: Sleep is an important physiological process for humans. University students in most resource limited
countries often report poor sleep quality due to changing social opportunities and increasing academic demands.
However, sleep quality among university students has not been studied in Ethiopia. Thus, this study assessed sleep
quality and its demographic and psychological correlates among university students.
Methods: A cross-sectional survey was conducted in two universities in Ethiopia. Multistage sampling procedures
were used to enroll 2,817 students into the study. A self-administered structured questionnaire including the
Pittsburgh Sleep Quality Index (PSQI), the Depression Anxiety Stress Scale-21, the Perceived Stress Scale (PSS) and
selected modules of the World Health Organization STEPS instrument was used for the study. This research
included 2,551 students. Frequency, median, mean with standard deviation and 95% confidence interval were used
to characterize sleep quality and other variables. Analysis of variance and binary logistic regression procedures were
also used.
Result: The prevalence of poor sleep quality (total PSQI score > 5) was 55.8% (1,424). Female students (adjusted
odds ratio (AOR) 1.23; 95% CI: 1.00, 1.57), second year (AOR 2.91; 95% CI: 2.1, 4.02) and third year students (AOR
2.25; 95% CI 1.62, 3.12) had statistically significant higher odds of poor sleep quality. Perceived stress level and
symptoms of depression and anxiety were strongly associated with sleep quality.
Conclusion: A substantial proportion of university students are affected by poor sleep quality. If our results are
confirmed in prospective studies, health promotion and educational programs for students should emphasize the
importance of sleep and mental health.
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Sleep is an important physiological process for humans.
Although the direct benefits of sleep is not well quanti-
fied across many populations, it is understood that sleep
deprivation has serious health consequences [1]. The
quality of sleep is a measure of both the quantitative and
qualitative components of sleep. The quantitative com-
ponent includes the duration of sleep while the qualita-
tive component is a subjective measure of the depth and
feeling of restfulness upon awakening [2].* Correspondence: sebeye2007@gmail.com
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reproduction in any medium, provided the orReductions in sleep duration and sleep quality, across
populations, has been linked to changes in lifestyle,
increasing use of technology and increased work and
social demands [3]. Of note, investigators have identi-
fied university students as particularly susceptible to these
increasing demands [4]. This thesis is underscored, by the
fact that the transition from secondary school to university
is characterized by reduced adult supervision, new social
opportunities with its commitments, difficult studies and
other extracurricular activities resulting in irregular sleep
schedules and higher risks for sleep deprivation [3,5].
Moreover, investigators have reported high prevalence
estimates (≥40%) of short sleep duration (< 7 hours) [5-7]
and poor sleep quality as measured by Pittsburgh Sleepl Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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Short sleep duration has also been documented in the few
studies that have focused on university students in sub-
Saharan African countries [11,12].
Sleep quality and duration are generally known to vary
by sex and age, though findings are in consistent across
studies [5,7,12]. In some studies female students have
been identified as having a higher risk of poor sleep
quality [13-15]. However, some studies suggest that fe-
male students have longer mean sleep durations [12].
Increased age is also associated with indices of poor
sleep quality [16], in some but not all studies [7,13]. In-
consistencies may be attributable with the narrow age
range of university students included in some studies.
Psychological correlates such as stress, anxiety and de-
pressive symptoms are commonly reported phenomena
among university students [17-20]. The sources of such
psychiatric morbidities are reported to be academic
workload and psychosocial concerns [7,17,18,20,21]. Evi-
dence from both cross-sectional and longitudinal studies
have also documented associations of different sleep in-
dices with symptoms of depression [19,22-25], stress
[7,26] and anxiety [22-24] among university students.
Given the high prevalence of sleep and mental health
problems among young adults, particularly among
university students; and given the absence of pub-
lished reports that have simultaneously evaluated the
prevalence and comorbid relationships of sleep and
mental health problems among Ethiopian students, we
developed the present study. We expect that findings from
this study will help to identify factors influencing poor
sleep. We also expect that our study will provide objective
evidence that may be used to guide the development of
health and wellness programs for young adults in Ethiopia
and other East African settings.
Methods
Study design and setting
A cross sectional study was conducted in two universities
(Haramaya University, in Eastern Ethiopia and University
of Gondar in North West Ethiopia) in Ethiopia. Study
participants were undergraduate regular students from
second year to final year. First year students were excluded
from the study because they were not yet admitted or fully
registered at the start of the present study.
Sample size and sampling procedure
A multistage sampling design by means of probability
proportional to size (PPS) was used to select depart-
ments for participation in the research. This approach
was performed for both universities, and all students in
selected departments were invited to participate. Stu-
dents who expressed an interest in participating in the
study were invited to meet in their classroom where theywere informed about the purpose of the study and asked
to participate in the survey. A random sample of these
students was then selected and asked to complete a self-
administered individual survey after providing consent.
There was no set time limit for completing the survey.
Students who could not read the survey (i.e., were blind)
were excluded, as were those enrolled in correspond-
ence, extension, or night school programs. A total of
2,817 undergraduate students participated in the study,
the participation rate was 94%. After excluding students
with incomplete questionnaires and missing sleep quality
scores, the final analyzed sample consisted of 2,551
students. Based on the information provided, students
excluded from analysis had similar characteristics to those
considered. All completed questionnaires were anony-
mous, and no personal identifiers were used.
Data collection instruments and variables
A bi-lingual self-administered questionnaire was used to
collect information for this study. The questionnaire was
initially developed in English and was then translated by
Ethiopian linguist experts into Amharic, the lingua
franca for the country. The final bi-lingual questionnaire
was then evaluated by experts fluent in both Amharic
and English. Finally, the questionnaire was pilot tested
in students at other universities in Ethiopia before being
deployed at the participating universities. The question-
naire ascertained demographic information including
age, sex, and education level. Behavioral factors such as
alcohol consumption were assessed using the WHO
STEPS instrument [27] while khat use (a stimulant plant
widely used in East Africa and Arabian Peninsula) [28]
was measured adopting a set of questions.
Sleep quality was assessed using the previously vali-
dated Pittsburgh Sleep Quality Index (PSQI) [2]. The
PSQI consists of 24 questions which generate seven
component scores each ranging from 0 to 3 (0 score
equals better and 3 is worst) and one global sleep quality
score. The global score > 5 designates poor sleep quality
while score ≤ 5 is considered good quality sleep [2]. The
instrument has been validated in different population in-
cluding university students [2,7,11].
Depression, anxiety, and stress symptoms were mea-
sured using the Depression Anxiety and Stress Scale
(DASS 21) which consists 21 questions; seven under
each of the three negative affective states. The questions
inquire the experience of the items in the past week and
each item is scored from 0 (did not apply to me at all) to
3 (applied to me very much). Finally the values obtained
were multiplied by 2. The reliability of these instruments
was checked using the Cronbach α and it was 0.82 for de-
pression, 0.78 for anxiety and 0.79 for stress components.
Table 1 depicts previously suggested cut of values for each
component of DASS-21 score [29]. Categorization of study
Table 1 Depression, anxiety and stress score severity
ratings
Depression Anxiety Stress
Normal 0-9 0-7 0-14
Mild 10-13 8-9 15-18
Moderate 14-20 10-14 19-25
Severe 21-27 15-19 26-33
Extremely Severe 28+ 20+ 34
The cut of values are established based on previous literature [29].
Table 2 Demographic characteristics and psychological
morbidities among university students
Variables (N = 2551) Frequency Percentage
Sex Female 574 22.8%
Male 1940 77.2%
Age 15-19 134 5.3%
20-24 2243 88.6%
25 + 156 6.2%
Perceived Stress Scale 1st quartile 747 29.3%
Mean Score (SD) = 16.3(5.9) 2nd quartile 587 23.0%
3rd quartile 649 25.4%
4th quartile 568 22.3%
Depression Normal 1257 49.3%
Mean score (SD) = 10.6(8.6) Mild 392 15.4%
Moderate 583 22.9%
Severe 200 7.8%
Extremely severe 119 4.7%
Anxiety Normal 1182 42.0%
Mean score (SD) = 10.1(8.1) Mild 271 9.6%
Moderate 628 22.3%
Severe 319 11.3%
Extremely severe 417 14.8%
Stress Normal 1687 66.1%
Mean Score (SD) = 12.4(8.0) Mild 400 15.7%
Moderate 297 11.6%
Severe 130 5.1%
Extremely severe 37 1.5%
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sion and anxiety were made using cut off points suggested
in the literature [29]. See Table 1.
The Perceived Stress Scale (PSS) was also used to
measure the perception of stress. The PSS is a 10 item
instrument that include questions about ones feelings
and thoughts in the last one month (how often one felt
in a certain way) with a 5 point Likert scale (0 = never,
and 4 = very often). The score ranges from 0 to 40 and
higher score represented higher level of perceived stress
[30]. The psychometric property of this instrument was
also studied in other studies and favorable results were
documented [31,32]. In this study, reliability of the instru-
ment was also measured using Cronbach α and it was 0.76.
Statistical analysis
Frequency, median, mean with standard deviation and
95% confidence intervals were used to characterize sleep
quality and duration characteristics and other demo-
graphic and behavioral characteristics. Analysis of vari-
ance (ANOVA) procedures were used to assess mean
differences in sleep quality, stress, and depression and
anxiety scores according to number of years at univer-
sity. A post-hoc analysis using Bonferroni correction
methods was made for those with a statistically signifi-
cant difference.
Multi-level analysis techniques were used to measure
associations of demographic and psycho-social factors
with the measures of sleep quality [33]. The group level
variable considered was year of stay in the university.
Fitting the selected variable on the multilevel mixed
model, the intra cluster correlation coefficient was calcu-
lated and only 4.5% of the variance in the PSQI score
was attributed to the group level variation. Thus, binary
logistic regression was used to evaluate the association
between the set of demographic and psychological fac-
tors and poor quality sleep. The adjusted odds ratio with
the 95% CI and the P-values are reported.
Ethical consideration
All completed questionnaires were anonymous, and no
personal identifiers were used. Approval to conduct this
study was obtained from the deans of all participatinguniversities. The procedures used in this study were
approved by the Addis Continental Institute of Public
Health (ACIPH) and University of Gondar Institutional
Review Board (IRBs), also from University of Washington
Human Subject Committee. Permission was also obtained
from Gondar and Haramaya Universities. Informed con-
sent was obtained from each participant.
Results
Demographic and psychological factors
The response rate in this study was 94%. After excluding
participants with missing information for sleep quality, a
total of 2,551 students remained for analysis. More than
fifty percent (1,298) of students were from Haramaya
University and more than seventy five percent (1,940)
were males. The median age was 21 years [range 17 to
35 years]; and 88.6% (2,465) of students were between
20 and 24 years of age. Most students were sophomores
and juniors 49.4% (1,258) or 42.2% (1,074) respectively.
See Table 2.
Approximately 50.8% (1,294) of the students reported
mild to extremely severe depressive symptoms, 58%
(1,369) of students reported mild to extremely severe
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reported mild to extremely severe levels of stress seven
days prior to the study. Using the perceived stress scale
score, 48% (1,217) were in the third and fourth quartile
of the scale four weeks prior to the survey (Table 2).
Mean scores of perceived stress, anxiety and depression
were statistically significantly reduced with increasing
numbers of years in university (P-values <0.005 for both
stress and anxiety; P-value = 0.005 for depression)
(Figure 1). According to the post hoc analysis, significant
mean differences in depression scores were accounted for
by differences between second and third year students with
the P-value of 0.006. For perceived stress, the differences
were between second and third year, second year and
fourth year and third year and fourth year (p<0.001). For
anxiety, the significant difference between second year and
third year; second year and fourth year were important with
the following p-values 0.008 and 0.004 respectively.
Sleep quality and its component scores
The mean global PSQI score (computed using the com-
ponent scores) was 6.23, 95% CI (6.12, 6.35). Overall,
55.8% (1,424) of students were classified as having poor
sleep quality. The mean duration of sleep per night was
reported to be 6.79 ± 1.9 hours with 95% CI (6.7, 6.8). Of
note, and only 37.6% (960) reported sleeping > 7 hours.
Mean PSQI scores were statistically significantly asso-
ciated with years of study at university (P <0.005) (Figure 1);
the differences were between second and third year,
second year and fourth year and third year and fourth year
(p<0.001). The median amount of sleep latency was 30 min-
utes with inter-quartile range of 20 minutes. Of note, when
assessment was limited to the component item that mea-
sured self-report of poor sleep quality, only 12.4% (314) of
the students specifically stated that their sleep quality was
fairly bad or very bad. Self-reports of day time dysfunction




















Figure 1 The mean scores of sleep quality and the psychological corrdifficulty category while the habitual sleep efficiency of less
than or equal to 74% was reported by 19.4% (418) of the
participants. The second highest sleep disturbance score
was also reported by 26.9% (686) of the participants and
use of medication in the last one month was reported by
8.7% (245) of the participants. Table 3.
Factors associated with sleep quality
Binary logistic regression was used to assess factors asso-
ciated with sleep quality. Three multivariable models
were used to explore these factors. The first model con-
sidered the demographic variables such as sex, age and
other miscellaneous variables as years of study and uni-
versity. The second model considered psychological
factors such as perceived stress level, as well as anx-
iety and depression. The last model included both
demographic and psychological factors as well as be-
havioral factors such as coffee consumption, cigarette,
alcohol and khat use.
Female sex was not significantly associated with poor
sleep quality in the first model but in the last model with
AOR = 1.23 95% CI: (1.00, 1.57). Compared to students
in 4th year or above, second year [AOR = 2.91 95% CI:
(2.10, 4.02)] and third year students [AOR = 2.25, 95%
CI: (1.62, 3.12)] had higher odds of poor sleep quality.
The odd of poor sleep quality has shown reduction as
the students year of study increase; besides, the magni-
tude of effect reduced slightly for second year students
and increased for third years in the final model. Students
from Gondar University had 36% higher odds of poor
sleep quality than Haremaya University students [AOR
= 1.36, 95% CI: (1.13, 1.63)]. The magnitude of effect
also showed increment in the last model.
The level of perceived stress scale has shown signifi-
cantly increasing odds of poor sleep quality across the
quartiles with the following odds ratio (95% CI) [1.35






elates distribution by year of study in the university.
Table 3 Sleep quality and its components scores among
university students
Variables (N = 2551) Frequency Percentage
Sleep Duration Greater than 7 hrs 960 37.6%
Mean (SD) = 6.79(1.84) 6-7 hrs 1060 41.6%
5-6 hrs 286 11.2%
Less than 5 hrs 245 9.6%












Subjective Sleep quality Very good 852 33.4%
Fairly good 1385 54.3%
Fairly bad 236 9.3%
Very bad 78 3.1%
















Sleep quality score Good sleep 1127 44.2%
Mean (SD) = 6.23(2.89) Poor sleep 1424 55.8%
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increased as the level of depression increased from mild
to extremely severe with the following odds ratio (95%
CI) [1.36 (1.06, 1.75)], [1.64 (1.27, 2.11)], [1.64 (1.11,
2.42)], [2.65 (1.56, 4.49)]respectively; the magnitude of
effect has shown slight increment in the final model.
Lastly, for anxiety, moderate to extremely severe levels
of anxiety were significantly associated with poor sleep
quality compared to the normal level with [AOR = 1.27
95% CI: (1.002, 1.61)] for moderate, [AOR 1.62 95% CI:
(1.17, 2.24)] for severe and [AOR = 1.76 95% CI: (1.27,
2.45)] for extremely severe levels of anxiety. The magni-
tude of effect was attenuated in the final model for all
categories. See Table 4.Discussion
A significant proportion (55.8%) of students was classi-
fied as having poor sleep quality. After controlling for
important demographic, behavioral and psychological
factors, females, second year and third year students had
significantly higher odds of poor sleep quality. Perceived
stress level and symptoms of depression were strongly
associated with poor sleep quality. Additionally, moder-
ate to extremely severe levels of anxiety were related
with poor sleep quality.
The proportion of students with poor sleep quality in
our study population generally consistent with reports
from previous reports [7,8,10,14]. The significant sex dif-
ference in sleep quality was also consistent with other
studies conducted among students [9,13-15]. This differ-
ence by sex could be explained by the significantly
higher proportion of female students reported shorter
sleep duration and bad subjective sleep quality in this
study. Other studies have also reported that female stu-
dents were more likely to report longer sleep latency
[15,34], sleep disturbance [5] and lower rating of their
sleep quality [15].
We found that increasing year of study in university
was associated with reduced odds of poor sleep quality.
This observation is inconsistent with reports from the
study of university students in Hong Kong [13]. Another
study found higher proportion of short sleep duration
among freshman students and longer sleep latency
among seniors; however the second study did not find
any difference on overall sleep quality by year of study in
university [15]. Variations in results across studies may
be explained by differences in social, academic demands
across universities. Within our own study population,
sleep quality varied according to university, where stu-
dents from the University of Gondar had higher odds of
poor sleep quality than other students.
Consistent with previous studies [19,22,23,26], we noted
that student mental health status variables were associated
with poor sleep quality. For example, perceived stress level
and depression were strongly associated with sleep quality.
The consistency of our findings with those of the pub-
lished literature underscore the public health importance
and implications of more thoroughly investigating links
between sleep habits and sleep problems with mental
health and wellness among young adults.
The findings of our study should be interpreted in
light of some study limitations. First, given the cross-
sectional nature of our study, it is difficult to determine
whether poor sleep quality is a result of mood, anxiety
and stress symptoms, or whether these psychological
symptoms contributed to poor sleep. Second, our use of
a self-administered survey that relied on subjective mea-
sures of sleep quality and other covariates may have
introduced some degree of error in reporting behavioral
Table 4 Demographic and psychological correlates of sleep quality among university students
Characteristics Model-I (N = 2511)
Adj. OR (95% CI)
Model-II (N = 2551)
Adj. OR (95% CI)
Model-III (N = 2511)
Adj. OR (95% CI)
Sex Male 1 1
Female 1.14 (0.94, 1.38) 1.23 (1.00, 1.57)*
Year of Study 2nd year 2.97 (2.18, 4.04)** 2.91 (2.1, 4.02)**
3rd year 2.14 (1.57, 2.92)** 2.25 (1.62, 3.12)**
≥4th year 1 1
University Haramaya 1 1
Gondar 1.22 (1.04,1.44)* 1.36 (1.13, 1.63)*
Perceived stress 1st quartile 1 1
2nd quartile 1.42 (1.13, 1.77)* 1.35 (1.10, 1.70)*
3rd quartile 1.66 (1.32, 2.08)** 1.55 (1.23, 1.96)**
4th quartile 2.11 (1.64, 2.72)** 1.90 (1.46, 2.46)**
Depression Normal 1 1
Mild 1.26 (0.99, 1.61) 1.36 (1.06, 1.75)*
Moderate 1.48 (1.16, 1.90)* 1.64 (1.27, 2.11)**
Severe 1.62 (1.11, 2.37)* 1.64 (1.11, 2.42)*
Extremely severe 2.38 (1.42, 4.00)* 2.65 (1.56, 4.49)**
Anxiety Normal 1 1
Mild 1.33 (1.00, 1.77)* 1.26 (0.94, 1.70)
Moderate 1.31 (1.04, 1.66)* 1.27 (1.00, 1.61)*
Severe 1.82 (1.32, 2.49)** 1.62 (1.17, 2.24)*
Extremely severe 1.94 (1.41, 2.67)** 1.76 (1.27, 2.45)*
*p-value <0.05, **p-value < 0.01.
N.B. The third model is controlled for coffee, khat, alcohol, and cigarette consumption. Age was excluded from the model as it has strong correlation with year of
study in University.
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part reduced by our use of anonymous questionnaire
and validated instruments. Furthermore, a thorough pre-
testing of our questionnaire likely reduced the possible
risk of ambiguity of the questions. Finally, non-response
by approximately 9% of enrolled students, may have con-
tributed to some selection bias in our study. However, our
evaluation of available data on responders and non-
responders suggest similarity across the two populations,
thus reducing the level of concern about selection bias.
Conclusions
In conclusion, poor sleep quality is highly prevalent
among Ethiopian university students and significant asso-
ciations with measures of mental health status exists. Our
study confirms and expands the literature by focusing on
young adults. University students in Ethiopia, and possibly
other parts of East Africa, should be made aware of the
observed sleep problems and comorbid mental health
outcomes. Improved sleep quality will likely benefit
university students in their mental health status, daily
activities and academic performance. Educational cam-
paigns focused on helping university avoiding the build-up
of a chronic sleep debt may be important in enhancingthe academic performance and in reducing the develop-
ment of psychiatric disorders later in life.
By so doing, Ethiopia may be better positioned to reap
the benefits of their efforts of expanding access to higher
education to Ethiopian youths and young adults.
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